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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a wide range of 
operation from low-speed operation to high-speed operation by 
providing this machine with a field weakening mechanism which 
has a mobile magnetic substance to short-circuit the magnetic 
circuit of a permanent magnet when a rotor comes to high- 
speed revolution above a given value. 

SOLUTION: When the revolution of a rotor 3 goes high, and 
comes to high- speed revolution above a given number of 
revolutions, a mobile magnetic substance 22 gets in mobile 
condition, and it sticks fast to a permanent magnet 1 4 by the 
centrifugal force made by rotor revolution and the magnetic 
force of the permanent magnet 14, and the mobile magnetic 
substance 22 short-circuits to both ends of the permanent 
magnet 14 and constitutes a leakage magnetic circuit. By such 
field weakening mechanism 14, the quantity of crosslinked 
magnetic fluxes of an armature coil 12 by the permanent magnet 
14 can be adjusted, so a wide range of operation from low- 
speed revolution to high-speed revolution can be materialized 
by adjusting and suppressing the voltage. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The permanent magnet type dynamo-electric machine characterized by having the field weak 
device in which it has the stator equipped with the armature coil, Rota where opposite arrangement of 
the permanent magnet of the main field was carried out through the predetermined opening to this 
stator, and the movable magnetic substance which short-circuits the magnetic circuit of said permanent 
magnet when predetermined conditions are satisfied. 

[Claim 2] Predetermined conditions are a permanent magnet type dynamo-electric machine according to 
claim 1 which is any [ of the abnormalities of the high-speed rotation beyond the predetermined value of 
said Rota, and the preceding paragraph side circuit of said Rota, and the loaded condition beyond a 
predetermined value ] one. 

[Claim 3] Said movable magnetic substance which a field weak device is formed in a T character 
configuration, and the front end section side is arranged possible movable with a predetermined opening 
to a permanent magnet, and has a tongue-shaped piece in the direction of 1 flank of the back end 
section, The stopper with which the long hole which inserts in this movable magnetic substance is 
formed, and the tongue-shaped piece of the movable magnetic substance concerned is usually engaged 
at the time of operation, and when it is said predetermined conditions, The permanent magnet type 
dynamo-electric machine according to claim 1 with which said stopper is moved, it has the stopper push 
member which secedes from a tongue-shaped piece from said long hole, and this movable magnetic 
substance from which it seceded is characterized by making it stick to the permanent magnet 
concerned using the centrifugal force of the Rota rotation, and the magnetism of a permanent magnet. 
[Claim 4] A field weak device is a permanent magnet type dynamo-electric machine according to claim 1 
characterized by having the elastic body which connects the tabular movable magnetic substance 
arranged possible movable with a predetermined opening to said permanent magnet, and this movable 
magnetic substance and revolving shaft, resists elastic force, the centrifugal force of the Rota rotation, 
and the magnetism of a permanent magnet, and is made to stick the movable magnetic substance to 
said permanent magnet. 

[Claim 5] Said movable magnetic substance which a field weak device is formed in a T character 
configuration, and the front end section side is arranged possible movable with a predetermined opening 
to a permanent magnet, and has a protruding piece with the taper section in the direction of 1 flank of 
the back end section, At the taper section of this movable magnetic substance, the slip ring which has 
the taper section in the side which counters, and the time of said predetermined conditions The 
permanent magnet type dynamo-electric machine according to claim 1 which is made to carry out 
predetermined distance retreat of said slip ring, and is characterized by having the drive control section 
stuck to the permanent magnet concerned using the centrifugal force of the Rota rotation of said 
movable magnetic substance, and the magnetism of a permanent magnet. 

[Claim 6] For the movable magnetic substance arranged possible movable with a predetermined opening 
to a permanent magnet, and said permanent magnet of this movable magnetic substance, a field weak 
device is a permanent magnet type dynamo-electric machine according to claim 1 characterized by 
having the electromagnet which is installed in the opposite side and made to adsorb and secede from 
said movable magnetic substance. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the permanent magnet type dynamo-electric machine 

which used the permanent magnet. 

[0002] 

[Description of the Prior Art] Generally, the dynamo-electric machine of a shaft-orientations permanent 
magnet field method has the following composition. Opposite arrangement of this dynamo-electric 
machine is carried out with an opening predetermined in a stator and Rota, among those it has an 
armature core and this armature core is looped around the coil by the stator side. The permanent 
magnet which generates field magnetic flux is fixed and arranged by the Rota side. 
[0003] This permanent magnet type dynamo-electric machine is excellent in small and high power at 
maintenance nature, and since adjustable [ of an exciting current ] is possible compared with an 
induction machine, it is excellent in the controllability, and it is widely used by many technical fields 
containing an electric propulsion system etc. by recently. 

[0004] Originally, although the motor used for electric propulsion systems, compressors, etc., such as an 
electric vehicle, is constant torque operation in a low-speed field, it serves as constant output operation 
in a high-speed field. Therefore, although terminal voltage becomes large in proportion [ almost ] to a 
rotational frequency in a constant torque field, since there may also be few currents, it is desirable 
[ torque is small, and ] in a constant output area for an electrical potential difference to serve as a fixed 
value. 

[0005] However, since the permanent magnet type dynamo-electric machine uses the permanent 
magnet for the field, it becomes fixed [ field magnetic flux ]. Consequently, although the amount of 
magnetic flux interlinked with an armature coil is fixed, if the rotational frequency of Rota is raised, since 
induced voltage will become high in proportion to this rotational frequency, if it becomes higher than the 
electrical potential difference of the inverter by the side of the dynamo-electric machine preceding 
paragraph, a current will stop flowing into a dynamo-electric machine from an inverter side, and rotation 
of a dynamo-electric machine will serve as impossible. Although what is necessary is just to enlarge the 
electrical potential difference of an inverter simply in enabling high-speed rotation of this dynamo- 
electric machine, the apparent power of an inverter becomes large, and an inverter is enlarged, and 
conversion efficiency also worsens. 

[0006] Then, the technique of equivalent field-weaking control in which it was made to reduce the field 
magnetic flux interlinked with an armature coil is used by passing conventionally the armature current of 
d shaft component (vector component) of armature reaction which acts on field magnetic flux and hard 
flow. 
[0007] 

[Problem(s) to be Solved by the Invention] However, since the relative permeability of a permanent 
magnet serves as a value (1.1) near vacuous relative permeability (1.0), magnetic opening length serves 
as the sum of permanent magnet thickness and mechanical opening length, and the above field- 
weaking-control techniques become very large, when the field of an armature side to Rota is seen. 
Consequently, in order to acquire the effectiveness of a field weakening appropriately, the armature 
current of d shaft must enlarge considerably, and poses a problem efficiently and in temperature, and 
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there is a problem also from a practical field. 

[0008] Moreover, the problem that an anti-field is directly added according to armature reaction is in 
the permanent magnet itself, and when there is a possibility that a property may deteriorate further 
(demagnetization), failure of the inverter of magnetic-flux weak inside also poses a problem. The high 
electrical potential difference by back EMF generated by Rota around which it continues turning by 
inertia flows into an inverter or direct-current side as it is, and this may have a bad influence on it in 
various circuits, when an inverter stops operating to the midst which is performing eye magnetic-flux 
weakness for a certain reason, 

[0009] Then, since the problem of abnormalities, such as an inverter, can be considered with the 
conventional field-weaking-control technique, it is used where the width of face of a high-speed 
rotation region is narrowed, and operation of the larger rotational-speed range is difficult. 
[0010] This invention was made in view of the above-mentioned actual condition, enables operation wide 
rang from low-speed rotation to high-speed rotation, controls induced voltage certainly especially at 
the time of high-speed rotation and the abnormalities of a preceding paragraph circuit etc., and is to 
offer a permanent magnet type dynamo-electric machine with the high safety which does not have a 
bad influence on a preceding paragraph circuit at all. 
[0011] 

[Means for Solving the Problem] In order that this invention may solve the above-mentioned technical 
problem, when the stator equipped with the armature coil, Rota where opposite arrangement of the 
permanent magnet of the main field was carried out through the predetermined opening to this stator, 
and Rota become the high-speed rotation beyond a predetermined value, When the preceding paragraph 
side circuit of said Rota becomes abnormalities and it will be in the loaded condition beyond a 
predetermined value, it is the permanent magnet type dynamo-electric machine which established the 
field weak device in which it had the movable magnetic substance which short-circuits the magnetic 
circuit of a permanent magnet. 

[0012] In addition, as a field weak device, the thing of two or more configurations which carry out the 
following can be considered. 

(1) Said movable magnetic substance which one of them is formed in a T character configuration, and 
the front end section side is arranged possible movable with a predetermined opening to a permanent 
magnet, and has a tongue-shaped piece in the direction of 1 flank of the back end section, The stopper 
with which the long hole which inserts in this movable magnetic substance is formed, and the tongue- 
shaped piece of the movable magnetic substance concerned is usually engaged at the time of operation, 
and when it is said predetermined conditions, Said stopper is moved, it has the stopper push member 
which secedes from a tongue-shaped piece from said long hole, and this movable magnetic substance 
from which it seceded is the configuration stuck to the permanent magnet concerned using the 
centrifugal force of the Rota rotation, and the magnetism of a permanent magnet. 

(2) Other one is the configuration of having prepared the elastic body which connects the tabular 
movable magnetic substance arranged possible movable with a predetermined opening to a permanent 
magn t, and this movable magnetic substance and revolving shaft, resists elastic force, the centrifugal 
force of the Rota rotation, and the magnetism of a permanent magnet and is made sticking the movable 
magnetic substance to said permanent magnet. 

(3) Said movable magnetic substance which one of further others is formed in a T character 
configuration, and the front end section side is arranged possible movable with a predetermined opening 
to a permanent magnet, and has a protruding piece with the taper section in the direction of 1 flank of 
the back end section. At the taper section of this movable magnetic substance, the slip ring which has 
the taper section in the side which counters, and the time of said predetermined conditions 
Predetermined distance retreat of said slip ring is carried out, and said movable magnetic substance is 
the configuration of having prepared the drive control section stuck to the permanent magnet 
concern d using the centrifugal force of the Rota rotation, and the magnetism of a permanent magnet. 

(4) Th movabl magnetic substanc with which one of further others has been arranged possible 
movable with a predetermined opening to a permanent magn t, and sa fd p rmanent magnet of this 
movable magnetic substance are install d in the opposite side, and are the configuration of having 
formed the electromagnet mad adsorb d and seceding from said movable magn tic substance. 
[0013] This invention by having provided the above means a field weak device Since the movable 
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magnetic substance is moved using the centrifugal force of the Rota rotation, the magnetism of a 
permanent magnet, etc. and it is made to stick to a permanent magnet when it will be in the loaded 
condition beyond the high-speed rotation beyond the predetermined value of Rota, the abnormalities of 
the Rota preceding paragraph side circuit, and a predetermined value Since the magnetic circuit of a 
permanent magnet connects too hastily and a part of magnetic flux of this permanent magnet turns into 
leakage flux through the movable magnetic substance, the amount of flux linkages with an armature coil 
can decrease, and the electrical potential difference generated from a dynamo-electric machine can be 
stopped. 
[0014] 

[Embodiment of the Invention] 

(Gestalt of the 1st operation) Drawing 1 and drawing 2 are the direction sectional views of a revolving 
shaft and field weak organization charts showing 1 operation gestalt of the permanent magnet type 
dynamo-electric machine concerning this invention. In addition, the gestalt of this operation is a shaft- 
orientations gap, and is the example of application of the dynamo-electric machine of 4 pole structures. 
[0015] First, it precedes explaining the permanent magnet type dynamo-electric machine concerning 
this invention, and relation with the conventional dynamo-electric machine is explained. Although there 
is the equivalence field-weaking-control method for reducing the magnetic flux of the permanent 
magnet by the armature reaction of negative d shaft current, and adjusting terminal voltage to a 
permanent magnet type dynamo-electric machine conventionally, the armature current remarkable for 
reducing the amount of magnetic flux of a permanent magnet is needed. For this reason, the 
effectiveness of the field weakening by armature reaction is small, and it is difficult to expand a high- 
speed rotation field. Moreover, an anti-field joins a permanent magnet directly according to armature 
reaction, and there is a possibility of demagnetizing. 

[0016] Then, being based on the above viewpoint, it realizes and the permanent magnet type dynamo- 
electric machine concerning this invention is explained concretely hereafter. That is, this dynamo- 
electric machine is constituted by the stator 1 formed in the cross-section concave configuration, Rota 
3 supported to revolve pivotable through the revolving shaft 2 by the opening part which makes the 
concave configuration of this stator 1 , and the field weak device 4. 

[0017] Said stator 1 is constituted by the armature core 1 1 which comes to carry out the laminating of 
the silicon steel plate, and this armature core 1 1 is looped around the armature coil 12. On the other 
hand, Rota 3 consists of Rota iron cores 13, and four permanent magnets 14 which have the relation of 
a unlike pole on the front face of this Rota iron core 13 are fixed and arranged. This permanent magnet 
14 is arranged so that N pole may be located in the south pole and its opposite side side it confronts 
each other a stator 1 side for example, and the field magnetic flux generated from a permanent magnet 
14 takes a round of it through the armature core 1 1 and revolving shaft 2 of a stator 1. 
[0018] While said field weak device 4 forms the predetermined clearance 21 between the Rota fixed 
base of a revolving shaft 2, and a permanent magnet 14, the movable magnetic substance 22 of a T 
character configuration is inserted in the stopper 23 possible [ an attitude ] in the direction of a 
revolving-shaft alignment from this clearance 231. 

[0019] That front end section is located in clearance 21 part, and, as for this movable magnetic 
substance 22, tongue-shaped piece 22a is formed in the direction of 1 flank of the back end section. As 
a stopper 23 is inserted in the direction which intersects perpendicularly with the path of insertion of 
the movable magnetic substance 22 from one side face used as the direction of a revolving shaft of the 
Rota fixed base free [ an attitude ] and it is shown in drawing 2 , elliptical long hole 23a is formed. And 
tongue-shaped piece 22a of the movable magnetic substance 22 is always engaging with long hole 23a 
of a stopper 23, and when it is pushed by the stopper push member 24 and a stopper 23 moves only 
predetermined distance, it has composition from which it separates from long hole 23a. 
[0020] Therefore, according to the gestalt of implementation of the above configurations, the stopper 
push member 24 is usually set as the location including low-speed rotation and the high-speed rotation 
below a predetermined value which separated only predetermined spacing from the stopper 23 at the 
time of rotation. Furthermore, the movable magnetic substance 22 is inserted in long hole 23a of a 
stopper 23, and tongue-shaped piece 22a of the movable magnetic substance 22 concerned engages 
with the end side of long hole 23a, and is arranged with the permanent magnet 14 and the predetermined 
opening. 
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[0021] If Rota 3 rotates in this condition, in proportion to that rotational frequency, induced voltage 
becomes large. And when the rotational frequency of Rota 3 becomes high and becomes the high-speed 
rotation more than a predetermined rotational frequency, the stopp r push member 24 moves forward 
so that only predetermined distance may push in a stopper 23. Here, since the location of long hole 23a 
is also moved with migration of a stopper 23, tongue-shaped piece 22a of ******** 22 separates from 
long hole 23a of a stopper 23. 

[0022] Consequently, since the movable magnetic substance 22 will be in flight readiness, it sticks to a 
permanent magnet 14 by the centrifugal force of the Rota rotation, and the magnetism of a permanent 
magnet 14. That is, the movable magnetic substance 22 is connected with the two poles of a permanent 
magnet 14 too hastily, and serves as a leakage magnetic circuit. Since a part of magnetic flux of a 
permanent magnet 14 turns into leakage flux through the movable magnetic substance 22, the amount of 
flux linkages with an armature coil 1 2 decreases by this and rotational speed is controlled, induced 
voltage is controlled. 

[0023] In addition, although the gestalt of the above-mentioned implementation was considered as the 
configuration which drives the stopper push member 24 when the rotational frequency of Rota 3 became 
more than a predetermined rotational frequency, the configuration of making the stopper push member 
24 driving in an emergency of not detecting the high-speed rotation more than a predetermined 
rotational frequency, for example, but an inverter etc. stopping operating by a certain cause etc. is 
sufficient as it. Also in this case, when the movable magnetic substance 22 short-circuits the two poles 
of a permanent magnet 14, a part of magnetic flux of a permanent magnet 14 turns into leakage flux, and 
the amount of flux linkages with an armature coil 12 decreases. It can stop the high electrical potential 
difference by back EMF, and seems consequently, not to have a bad influence on an inverter or direct- 
current side, even if it continues turning around Rota 3 by inertia. 

(Gestalt of the 2nd operation) Drawin g 3 and drawing 4 are the Rota block diagrams and the direction 
sectional views of a revolving shaft showing other operation gestalten of the permanent magnet type 
dynamo-electric machine concerning this invention. 

[0024] The predetermined clearance 31 is formed between the Rota fixed base of a revolving shaft 2, 
and a permanent magnet 14 as a field weak device 4, and the gestalt of this operation is having the 
tabular movable magnetic substance 32 arranged into this clearance 31 part. Furthermore, the elastic 
members 33, such as a spring, are connected with the movable magnetic substance 32 in the revolving 
shaft 2. 

[0025] According to the gestalt of implementation of such a configuration, the high-speed 
predetermined rotation from low-speed rotation is set up so that the elastic force of an elastic member 
33 may excel rather than centrifugal-force + magnetism. Therefore, in a certain loaded condition or a 
constant torque field, since the movable magnetic substance 32 is separated from the permanent 
magnet 14, a permanent magnet 14 demonstrates the original engine performance, and the amount of 
flux linkages with an armature coil 1 2 becomes large. 

[0026] On the other hand, at the time of high-speed rotation, it sets up so that the centrifugal-force + 
magnetism of the Rota rotation may become larger than spring elastic force. Consequently, in a high- 
speed rotation field, since the magnetic path which short-circuits the magnetic circuit of a permanent 
magnet 14 when spring elastic force is resisted and a permanent magnet 14 sticks the movable 
magnetic substance 32 is formed and a part of field magnetic flux is bypassed, a part of magnetic flux of 
a permanent magnet 14 turns into leakage flux, and the amount of flux linkages with an armature coil 12 
decreases. By this, the terminal voltage of a dynamo-electric machine can be reduced, the inconvenient 
problem that a current does not flow into a dynamo-electric machine from an inverter is lost and 
operation becomes possible over a wide range rotation field. 

(Gestalt of the 3rd operation) Drawing 5 and drawin g 6 are the direction sectional views of a revolving 
shaft and field weak organization charts showing 1 operation gestalt of the permanent magnet type 
dynamo-electric machine concerning this invention. 

[0027] The clearance 41 between predetermined [ to betwe n the Rota fixed base of a revolving shaft 2 
and permanent magn ts 14 ] in th field weak device 4 in this dynamo-electric machine is formed, and is 
inserted in the direction of a r volving-shaft alignment possible [ an attitude of the movable magnetic 
substance 42 of a T character configuration ] from this clearance 41. 

[0028] Protruding piece 42a which that front end section has been arranged at clearance 41 part, bent 
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this movable magnetic substance 42 in the direction of 1 flank of the back end section, and made the 
inside part the shape of a taper is formed. And the slip ring 43 which has the taper section in the 
attitude direction of the movable magnetic substance 42 and the direction which intersects 
perpendicularly is formed possible [ an attitude ]. And the taper section of this slip ring 43 and the taper 
section of protruding piece 42a are set as the condition that each other is engaged. 
[0029] If according to the gestalt of implementation of such a configuration it moves in connection with 
abnormalities in a field, such as an engine speed, a load, temperature, and an inverter, so that the slip 
ring 43 may retreat, movable can be carried out the taper section of protruding piece 42a engaging with 
the bottom of the balance of centrifugal-force + magnetism at the taper section of the slip ring 43, so 
that a permanent magnet 14 may be approached, and it can be made to stick to a permanent magnet 14. 
By this, the movable magnetic substance 42 can short-circuit the two poles of a permanent magnet 14 
like the gestalt of the 1 st and the 2nd operation, a part of magnetic flux of a permanent magnet 1 4 can 
turn into leakage flux, and the amount of flux linkages with an armature coil 12 can be decreased. 
[0030] In the case of the gestalt of this operation, if the slip ring 43 is driven under free conditioning, 
the optimal operation of a dynamo-electric machine is securable. 

(Gestalt of the 4th operation) Drawin g 7 is the direction sectional view of a revolving shaft showing 1 
operation gestalt of the permanent magnet type dynamo-electric machine concerning this invention. 
[0031] The predetermined clearance 51 is formed between the Rota fixed base of a revolving shaft 2, 
and a permanent magnet 14, and, as for the field weak device 4 in this dynamo-electric machine, the 
tabular movable magnetic substance 52 is arranged at this clearance 51 part. Furthermore, it is the 
configuration of arranging an electromagnet 53 to the opposite side, sticking the movable magnetic 
substance 52 to a permanent magnet 14, or making it deserting by excitation and non-exciting control of 
this electromagnet 53, in the permanent magnet 14 of the tabular movable magnetic substance 52. 
[0032] According to the operation gestalt of such a configuration, an electromagnet 53 under conditions, 
such as abnormalities of an engine speed, a load, temperature, and an inverter, like the gestalt of the 3rd 
operation un-exciting or by doing excitation control of If it is made to desert an electromagnet 53 to the 
movable magnetic substance 52, it is possible to be able to stick the movable magnetic substance 52 to 
a permanent magnet 14, and to demonstrate the same actuation thru/or same function as a gestalt of 
the 1st thru/or the 3rd operation by centrifugal-force + magnetism. In addition, although the gestalt of 
each above-mentioned implementation was applied to the permanent magnet type dynamo-electric 
machine of a shaft-orientations gap, it cannot be overemphasized that it is applicable also like the 
permanent magnet type dynamo-electric machine and permanent magnet type linear motor of a radial 
gap. 
[0033] 

[Effect of the Invention] Since the amount of flux linkages of the armature coil by the permanent 
magnet can be adjusted by sticking the movable magnetic substance to a permanent magnet under the 
certain conditions at the time of high-speed rotation etc. according to this invention as explained above, 
an electrical potential difference can be adjusted and controlled and wide range operation from low- 
speed rotation to high-speed rotation can be realized. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The direction sectional view of a revolving shaft showing the gestalt of 1 operation of the 
permanent magnet type dynamo-electric machine concerning this invention. 
[Drawing 2] The sectional view of the field weak device shown in drawing 1 . 

[Drawing 3] The direction sectional view of a path and axial sectional view showing the gestalt of 1 
operation of Rota which constitutes the permanent magnet type dynamo-electric machine concerning 
this invention. 

[Drawing 4] The direction sectional view of a revolving shaft showing the gestalt of other operations of 
the permanent magnet type dynamo-electric machine concerning this invention. 
[Drawing 5] The direction sectional view of a revolving shaft of the permanent magnet type dynamo- 
electric machine concerning this invention showing the gestalt of other operations further. 
[Drawing 6] The sectional view of the field weak device shown in drawing 5 . 

[Drawing 7] The direction sectional view of a revolving shaft of the permanent magnet type dynamo- 
electric machine concerning this invention showing the gestalt of other operations further. 
[Description of Notations] 

1 — Stator 

2 — Revolving shaft 

3 — Rota 

4 — Field weak device 
1 2 — Armature coil 

14 — Permanent magnet 

21, 32, 42, 52 — Movable magnetic substance 

23 — Stopper 

33 — Elastic member 

43 — Slip ring 

53 — Electromagnet 
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[SI*Jl4] JMBHttWfttt. ffrlB*$U»:5l=*tLr 
Br 5t * o rHIftDiffi|ciBS$ ttf=«tt<0 HJftig 

*o>mmtawtf*&mG\z*t ur m^w^iHi* t, or ^ 

»pTt»felciB«$tt. ^«8«Ba>-<HSB^|B]lz^-/N'S|J## 
ffliStlSj-r-SfflJI^T— /\'ffl5£t,^>X'J -j/^'J V^i:. Kr 

t z m*.tz z t zftmt -r sat** 1 sekcd*^ 

<7)^B^4,o-CBr»pTtelriBa$*i.fcoH!)Ktttt:i:. c 

[000 1] 
[O 0 O 2] 

-«l=. «^|Sl*^a5»iS^SC<D|51te 
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tt'klrlia-Ol^fcSStiri^. o-^ffllli, JHHB 

[0003] co)*A?8eiCiiitE«fliii. /hs-ata* 

fi]ffl£*tri*-£„ 

[0 0 0 4] *meEl**ro«5l«it->XTA^ 

[0005] L^U ?1c^S5C[altE««li. JHBicjlc 
IS*. ««^F-=i-1'^i:fa35-rSl»^*l±-Sr*fe^A<. 

□-$<7)[5]tE»£±if-5«fc. cro@$E»i^jte"jLrsiie 

SfO)«)E^^#<-rtv««feL^<. -f>/<- Si OB. 
[0 0 0 6] *cr% fitJfe, #«E»SSi:iSft^(p|l^ffli|- 

ffli^ttrf-5. 

[o o O 7] 

(DJtaiat^ d. o) elision (i. D t^-5<or. 

[0 0 0 8] *^«ESe*l-t.Tt«^-SftffllcJ; 
ot5»#i<lffiftlt5St UofclBIffi)!><fc y . $ 1. 1=1* 

>/\'-S<7}»i»traH<t Cttti. «t*Stf)^fTo 
rt^«4>(=. R^A^SSlc^or-f >/<— ^»A<lSf^ 
L^<JSofc^. «ttrisiyat(t^p-^|zJ:orSg± 



[0009] fcr% ^(omtbwmummmvit. -< 

[0 0 10] *f§B^|*, ±t&nM\Z&frTtj:Ziitzi,<D 
V. 4^l§)|gfr&ffiaiaIIE£?l£ffBaillE£?rife£: 

[0 0 1 1 ] 

jfcf -5 fettle m^=i-<;uA<^$4xTl>-g)XT i — $ 
±<DiSiI[H]tE<t:fcofc<>:£. ffirftn — > OTffrfSffliltHlS&A* 

#>««,>: *»w-fc*&«5aii]»i*-cfc*. 
[0 0 12] fcfc\ lti*. TE-rsai 

(1) ffflioli, T!»:»ttl=»fiR**l. ^(DstliaBSP 
B£*U &^«<D-ffllffli:&fil-5*£i^lftffii*lM814 

(2) fftoioi*, *&«5l=»LTW3fcroffiW*t. 
cT5rS*pItEI-iEg$4xf=««ropIl!)^tttt:i:. C(7)nT 

•OA* 7Jc^ffi5<DK* t Ktt LTpI«UKtt{*^ffIIE7ltA 

(3) iffl 1 ^3li. T^ttlzjfc^tu -E- 
0)fiil4SfiPfflilA<7lcAfiaeic^ LTRfr^O^IK^t oTBIgi 

(4) Sblc. W1 oli. 7lc^{SSI-^LTRfT^C0 
5J»lfilttt*:<r)fitJg57^^fia5<tl*J5»ffii]lciSS$ti., flffi 
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[0 0 13] ia±a>«fc5fc*«*Bli:fcC4: 

iccfcy, Rmmtbmm*. p-*a>w£«fii±<D**E 

In. P-*lW««Eltta)Jl*. Br3e«l«±a)*«*ttt 
[0 0 14] 

[0 0 15] 5fT\ *4M(::ft;b«*&iH^£[allEmtt 

I$I £ ti&itt $ 1* 6 (*/)N y (7) £ £ f 

A»5lc««^JEf^ffllc J: y JR«t#A<lB«»n*5 y > Xtt 

[0016] ^^t% *mA\zmt>z>&&mttm$zm 

[0017] ffifBx^-^ 1 1*. Wifi^«£ftJf LT 

1 1 l=l*««T-a-OH 23&«»»S*LTl^«. n 
-*3f4. P— 3T*«fiE$tL. C0)P— 

1 3(Z)«ffi|Z*aa)HfiglZfc4 4fli<D*^»5 1 4^<g 
* • lSS**tTL>^)o C0>*A«514I*. 1 

[0018] mriBffttatf)iMi4a, isi$E^2CDa-^ 

BSE"*— 4<hCDrBllCpiTSCD[ffiP B l2 1 

fiE-rstitic, ca)WM2 3 1 A^e>0lE«i»D^[fi]lcT 
*»«0)pr«|«tt(* 2 2^iliipJ^lCX h^/N P 2 3IZS 

[001 9] zcDpji!j«t4*2 2I*. *<Dmw»tfimm 



2 1 U ««ISffl5<D-fllil5^l6ll-Sft- 2 2 a A< 

Etett^l»l<t:*i.-ffl9iBA^pIl!Hai4<*2 2<D#A:£|S| 

iitx-r-s^isi^jtiassicff a<**u a2i-^-rj:a 

T, «B#li, pT»«tttt:2 2(0*Jt2 2 aAU h-v/<2 
305ftft2 3 a|Z«*$HTfcU. * h LSWt 2 

4I-«fcyfl^+L-cx h-v/\*2 3A<Br^ffiKf=lt»»Lfc 
Sfl.2 3 a;S^*:h.Scfc5ftfcfiS:<!:fto-tl^.5. 
[0 0 2 O] tfc-oT, jy±<7),fcdft*I*(BJMI£G)JfcISl;: 

*lHlteB#, X h-vA»Lffl5*t2 4I*X h-v/<2 3A>t>BT 

Mffltt3L<*2 2li, 7h>y/<2 3fl)*fl.2 3ai:ffAS 
*l, S»^I»Ktt«: 2 2 (OSJt 2 2a tf&K 2 3 a 05- 

[0021] c(Dttjgicfci,v-cD-^ 3*<iaie-r*<!:, 

^■(DlH]lE»ICJtWLTRie«IEA<*#<^o-ClN<. * 
Lt> □-: S> 3OTlHllE»A^SE<^y, RlT^<D[51ie»Kl± 
<£>SE&[I]lte<bft ofc<k£, X h-v/^ffL«BJ«2 4A<X h 

Tr, X h7/<2 3(0»ll:ff4-oTftfl,2 3 a©fitt 

&m-rz<»v. wsmt£.#2 2<ds#2 2 a*** 

3C0S7L2 3 a 

[0 0 2 2] *0>*£SI. BJ»1Stt«:2 2A<pIft«!glC/«C 
SCD-C, D— *@IEa>jS<C> *!<!:* 4(D0t*<!:lc 

.fcy^Aatsi 4izffijti-^, 0 -s*y, Pi»ai4t*2 2 

4(DiSSffil-S#&L3itL»ftlH)K<!:)tcS„ C 

tticty. 7 *iusw 1 4<oaE^(©-a5A<qr«ifflEtst*:2 2 

^a-D-C»tv«Jti:«cy. ««*a«OH 2<ta>*ft£{8 

[0 0 2 3] ftfc\ .tlHItifiCDflsMgli. D-SSCDIHe 
»A<i^<»[l*K»tia±f-ftofc,b#^ xh7/<flL9« 

CDift&l2H££ttttl-e-r, {5lf>^a))SHT--r 

■fif^uft < ft zmmiEmmzx 1- l«b*t 2 4 

«l$1±S«)S-Ct,J:^. C0)*^lzt,Br«|iai4t*2 2A< 
*A151 4<»n5«^S»-r«Ci:l-J:y. *A151 
4ro«3K03-ttA<ai*xfflE^i:^y. tlf3-f;u 2t 

-C #. -< Sfc I, M*tt3Kffll &l*-f«fc 5 ft 

C<kA<ftt\, 

* AfflE5SC@*E*tt<Dte<DHlfi»e *J*H 

[00 2 4] CCO^ifeOT^lBli. #KSito*«t4 < !:L 
T, @t£*ll2<nP-*®5£'<-X<h**«51 4i(DH 
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l3Br£<Z>WM 3 1 3&<^fi£^Ftv. C(DBIi|B|3 1 

<7>«^M«tttt:3 2£E«S*iTl.^< > 

<* 3 2 i: 2 ^'J >^«(D?*14a5» 3 3 £ ftlft 

[0025] caj.fcdftHlfigro^lfiro^jgizj:^. \& 
aii^t.BTS<D*aine*T?i±. wtta5»3 3a5»tt 

*A<a<D*+aE^<ky ; fel#•S><fe5l-l9:3t$4^TU^S. * 

ttt*:3 2A<*Ai8ei 4^ibji;h.-ci^(D-e, 

1 4l**3tE(Dttflt£*»L. WiT-a-OH 2ir<D«3E 

ft 

[0 0 2 6] ftaisllgttlcttu a— *|sIi£<&itiD 

2l *</ \**3*1±2i <fc y A # < ft * <fc -5 f=»Sf £ . 

tC1 4A<pIKi«tttt:3 2£«**SC<!:I-J;y. *A 
151 4<Dtt«EK££»-rS«K*<Jfcl£<**u JMRtt 
^<D-a5A</<-r/<X*^-S<»-e. *A«E51 4©ffl[*(D 
-mm*iW*.£U\.) . tffif^;n 2t(DM5S«^ 
*A<«'>-r€>. C*U::<fcy. Isltn*«<»«S^«IE£<ST 
S -ti- 5 d t # . -f *fr bSfetll: *9Rfi<9k 
=K&£ft^£ ^ofc^iRfcftraHtfft < ft y , /£ioffl<D 

tausm* iz^fc o t sim. t ft i. . 

(Sfc3(D3!!6<Dfl5!g) IS5fcJ;D:ia6li^ieHj|-^-5 

[0 0 2 7] C0DHe*«l-fcltSf^Hdfctt!*4li, 

isi ic t pusfflEtt* 4 2 tm®&m-ft A S 

[0 0 2 8] COTBTMiatitM 2I4, ^<0«r«BSBA<Rililffl 

£T-/-?«t Lfc3l>t4 2 aA<»fi£$t^rL^*„ 
tLt, pl«nat±<*4 2<Ditii^(Sli:It32^-^^ia](c^ 
-'W&tiX'J ></4 3A<itigpISII-Klte»tu 

■CC^i). -tLt. ZCDX'J Vf'J Is? 4 3(Df- /<SBi: 
£>*4 2 aO^-/<«Ji:A<S^lcCI*L*-5tt8llcS:3t 

[0 0 2 9] C(D«taft«lRE<D3IJfiOTmi8IC«fc+i(^ S 
l£«t. ftffi. *«. -<>/<-**S**lc^fto-C, * 
'J -y^'J >^4 3A<Sfcii-r*J:5l-»lfri.i:. 3?>V4 

2 a(D-7— /mtf&frtl+MtHn/^ ^*<DTiZ*>) v 

>^4 3 CD^r— /<«!IC<S£ LOO*A!5 1 4 irift 
"tK^I-^WL. 4lca5**-ttSCi:A<t? 

#5. cttiz«t:o-c*i . mzoimote&tmmzTii 

»i8tti*4 2 6<*AiSei 4©S«£S*L, *A«5 

1 4 a>«jfea>-»A<»*ntJfe t ft y , 3 -r ;u 1 2 

[0 0 3 01 C(0*16<DJKlicDlt#lc(i. gfi&ft*#S 

S(DTfcxy vzr>)^?4 3$m»-rti\£. aemttco 
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[oo3i] z<Dis&nmztotfz>m&ntb&m4it. 
®iz$ii2<»n—$m&'<—*t7iiti.m&-\ A-to&Hzfji 

■£<Dffiffl5 1 *<ff*j$£*u Cfl)M5 1 SB»lc*ittfl>oI 
14<*5 2© 7 1C^BI5 1 4 &l*E*MHI=*ttC5 3 

[0032] C0>J:-5&«l^(7)SIJ6^ffilcJ:til*, 13 
(Blt!S<DJ&8g£:IB]«lz|altE». ft*. IS, f >/<-* 
OSS^O^ttroTI;, 5 3 £ #BB*felUt« 

•!»■*-« C 4:1= J: y, 115 5 3fr&i>riMttttft5 2fr 

xC 'J -7 ^E-* 1= * l^^lciSffl-c £ c 1 1* e 5 * -c * 

[0 O 3 3] 



[i i ] *§£w\zgkt>z>*{>,mTE&®$&'mm(D-mM 

<0ff*ffi£^TIs]$Sfl!l7J[S]B&®lo 
[12] 11 fz$-T JM&BtttMftOBrBB. 

[13] *f§B^ic«^57icAfiseie[H]tes^^«i)S-r 

TjABJrSlo 

[14] *n0jic^s7^^«cie[Eitem«sro<ti2a)* 

[is] ^fsni=ftt3«*^Bt^Ai§]iE*«(os(=iib 
©nisro)Kffi*7j%-rns*i^r6iBf®io 

[16] B5l=ii%*-JIWnttMfta>BriEBI. 

[17] **9il=ttfe«*#^3l3li*tt<DE[::1& 

©**<0»»*jF-r[g<e**fii»niiia. 

2- --[hI$eIS 

3- D — * 

4- ni«Ep«)^m 

1 4-*A«5 

2 1 , 3 2. 4 2, 5 2-'5JS]&ttt* 

2 3—X h 

3 3-"P1±a5» 

4 3—X'J -yZftJls? 

5 3-SI5 



[11 ] 



[12] 



[13] 
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.32 



33 
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( b) 
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